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(54) LIGHT EMITTING ELEMENT AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light emitting element and its manufacturing method 
wherein it is driven by a low voltage and light emission of high luminance and a high efficiency is 
possible, and it is superior in durability, and wherein a homogeneous surface light emission is 
possible. 

SOLUTION: In the manufacturing method of the iight emitting element wherein a pair of 
electrodes is possessed on a substrate and at least an organic compound layer of one layer is 
formed between the electrodes, at least the organic compound layer of one layer is coated by a 
solvent containing fluorine containing compound. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A manufacturing method of a light emitting device applying this much more organic 
compound layer at least with a solvent containing a fluorine content compound in a 
manufacturing method of a light emitting device which has an electrode of a couple on a 
substrate and formed much more organic compound layer in this inter-electrode one at least. 
[Claim 2]In a manufacturing method of a light emitting device which has an electrode of a couple 
on a substrate and formed an organic compound layer of a bilayer in this inter-electrode one at 
least, A manufacturing method of a light emitting device applying this much more organic 
compound layer at least with a solvent containing a fluorine content compound, and applying 

these ri+h AK much mnrp rwcranic* r>nrr\nr\i inrl Ipworo \A/i+h a eAk/onf xji/hipl'-i rlnoc r»/-vH o/%n+P«n P» 

fluorine content compound. 

[Claim 3]This fluorine content compound Fluorination alcohol, fluorination ketone, fluorination 
ester, A manufacturing method of the light emitting device according to claim 1 or 2 
characterized by being a kind of compound chosen from a group which consists of fluorination 
carboxylic acid, fluorination amide, a fluorination alkane, fluorination aromatic compounds, or 
fluorination ether at least. 

[Claim 4]A manufacturing method of the light emitting device according to any one of claims 1 to 

3, wherein this fluorination alcohol is a compound expressed with following general formula (I). 
[Formula 1] 

— JRSKI ) A"CH 2 OH 

(A expresses CF 3 or CHF 2 (CF 2 ) among a formula, and n expresses the integer of 1 thru/or 5.) 

[Claim 5]A manufacturing method of the light emitting device according to any one of claims 1 to 

4, wherein at least one layer in an organic compound layer is polymer. 

[Claim 6]A manufacturing method of the light emitting device according to claim 5, wherein this 
polymer is pi conjugated polymer. 

[Claim 7]A manufacturing method of the light emitting device according to claim 5, wherein this 
polymer is a disconjugation polymer compound which has pi conjugate structure in a 
substructure. 

[Claim 8]A manufacturing method of the light emitting device according to any one of claims 1 to 

7, wherein at least one layer in an organic compound layer formed by using this fluorine content 
compound as a solvent contains a kind of ionic compound at least. 

[Claim 9]A manufacturing method of the light emitting device according to any one of claims 1 to 

8, wherein this board consists of plastic material. 

[Claim 10]This board Polycarbonate, polyethylene terephthalate, polymethacrylate, A 
manufacturing method of the light emitting device according to any one of claims 1 to 9 
consisting of polyimide, polyester, polyether, polyether sulphone, an epoxy resin, polyolefine, 
polyvinyl chloride, and a high molecular compound chosen from a group, ** and others. 
[Claim 1 1]A light emitting device manufacturing by one manufacturing method of claims 1-10. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the manufacturing method of the light emitting 

device which changes electrical energy into light and can emit light. 

[0002] 

[Description of the Prior Art]The research and development about various display devices are 
active, and especially, since the organic light emitting element can obtain high-intensity 
luminescence by the low voltage, it attracts attention as a promising display device today. For 
example, the light emitting device which forms an organic thin film by vacuum evaporation of an 
organic compound is known (applied physics Letters 51 volumes, 913 pages, 1987). However, in 
light emitting device production accompanied by vacuum evaporation operation of an organic 
compound, there is a problem in productivity, and its element production of the viewpoint of 
simplification of a manufacturing process, processability, and large-area-izing to a coating 
method is desirable. 

[0003]Although pi conjugated system polymer represented by PARAFENIREMBINIREN, for 
example is known as a light emitting device material used by light emitting device production of a 
coating method advantageous to productivity, Since it had a light-emitting part in polymer 
backbone, there were problems, like the concentration control of a luminescent material is 
difficult and delicate control of a color tone and luminescence intensity is difficult. Similarly, 
there are elements (JP,4-212286,A etc.) which distribute a low-molecular-weight fluorescent 
compound in poly (N-vinylcarbazole) as a light emitting device using a coating method, for 
example. Since a fluorescent compound kind was arbitrarily changed by this method, adjustment 
of a color tone and luminescence intensity was comparatively easy, but driver voltage was high, 
and when it drove after carrying out temporality for a long time, or when a continuation drive was 
carried out, that the fall of luminosity occurs easily etc. had a problem also in respect of 
endurance. Although the method of melting and applying a polymeric material to solvents, such 
as chlorination alkanes, such as alcohols, such as aromatic hydrocarbon, such as toluene, and 
methanol, dichloromethane, and 1,2-dichloroethane, has been used, the conventional coating 
method, In the method of these former, surface state insufficient [ spreading nature ] and 
homogeneous was hard to acquire problems, such as generating of a dark spot (non-light- 
emitting part). When solvent resistance was bad and applied a polymer solution to the spreading 
solvent used conventionally, the substrate face dissolved, and the plastic plate also had the 
problem of what was eluted from the substrate reducing luminescent ability. 
[0004] 

[Problem(s) to be Solved by the Invention] Luminescence high-intensity with a low voltage drive 
and efficient is possible for the purpose of this invention, it is excellent in endurance, is related 
with the manufacturing method of the light emitting device in which homogeneous surface state 
luminescence is possible, and aims at providing the manufacturing method of the light emitting 
device which can emit light also by a polymer board especially. 
[0005] 

[Means for Solving the Problem]This invention was attained by the following means. 
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(1) A manufacturing method of a light emitting device applying this much more organic compound 
layer at least with a solvent containing a fluorine content compound in a manufacturing method 
of a light emitting device which has an electrode of a couple on a substrate and formed much 
more organic compound layer in this inter-electrode one at least. 

(2) In a manufacturing method of a light emitting device which has an electrode of a couple on a 
substrate and formed an organic compound layer of a bilayer in this inter-electrode one at least, 
A manufacturing method of a light emitting device applying this much more organic compound 
layer at least with a solvent containing a fluorine content compound, and applying these other 
much more organic compound layers with a solvent which does not contain a fluorine content 
compound. 

This fluorine content compound (3) Fluorination alcohol, fluorination ketone, A manufacturing 
method of a light emitting device (1) or given in (2) characterized by being a kind of compound 
chosen from a group which consists of fluorination ester, fluorination carboxylic acid, fluorination 
amide, a fluorination alkane, fluorination aromatic compounds, or fluorination ether at least. 

(4) A manufacturing method of a light emitting device given in either of (1) - (3), wherein this 
fluorination alcohol is a compound expressed with following general formula (I). 

[0006] 
[Formula 2] 

— SSxSd) A-CH 2 OH 

[0007](A expresses CF 3 or CHF 2 (CF 2 ) n among a formula, and n expresses the integer of 1 
thru/or 5.) 

(5) A manufacturing method of a light emitting device given in either of (1) - (4), wherein at least 
one layer in this organic compound layer is polymer. 

(6) A manufacturing method of a light emitting device given in (5), wherein this polymer is pi 
conjugated polymer. 

(7) A manufacturing method of a light emitting device given in (5), wherein this polymer is a 
disconjugation polymer compound which has pi conjugate structure in a substructure. 

(8) this — fluorine — content — a compound — a solvent — ****** — using — things — 
forming — an organic compound layer — inside — at least — one — a layer — at least — a 
kind — an ionic compound — containing — things — the feature — carrying out — ( — one — ) 
- ( — seven — ) — either — a statement — a light emitting device — a manufacturing method . 

(9) A manufacturing method of a light emitting device given in either of (1) - (8), wherein this 
board consists of plastic material. 

This account board (10) Polycarbonate, polyethylene terephthalate, A manufacturing method of a 

light emitting device given in either of (1) - (9) consisting of an amount compound of polymers 

chosen from polymethacrylate, polyimide, polyester, polyether, polyether sulphone, an epoxy 

resin, polyolefine, polyvinyl chloride, and a group, ** and others. 

(11) The above (1) Light emitting device manufactured by one method of - (10). 

[0008] 

[Embodiment of the Invention] Hereafter, this invention is explained in detail. The compound 
containing fluorine is used for the solvent for coating liquid preparation which are the 
characteristic requirements for this invention. As an example of the fluorine content compound 
used for this invention, fluorination alcohol, fluorination ketone, fluorination ester, fluorination 
carboxylic acid, fluorination amide, a fluorination alkane, fluorination aromatic compounds, 
fluorination ether, etc. can be mentioned, for example. As fluorination alcohol, the compound 
expressed with following general formula (I), for example can be mentioned. 
[0009] 
[Formula 3] 

—f&m I ) A-CH 2 OH 

[001 0]A expresses CF 3 or CHF 2 (CF 2 ) n among a formula, and n expresses the integer of 1 
thru/or 5. It is 1-4 preferably as n, is 1-3 more preferably, and is 1 still more preferably. For 
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example, the following compound is mentioned as an example of fluorination alcohol. 

[0011] 

[Formula 4] 

1-1 CF3CH2OH 1-2 CHF2CF2CH2OH 

I-3 CHF 2 (CF2)2CH20H I-4 CHF^CFdaChfeOH 

I-5 CHF 2 (CF2)5CH 2 OH 

[0012]As fluorination ketone and ester, the compound expressed with following general formula 

(II), for example can be mentioned. 

[0013] 

[Formula 5] 

— J&5*(II) x-c-Y 

n 

o 

[001 4]X and Y express an aliphatic hydrocarbon group, an aryl group, a heterocycle group, an 
alkoxy group, an aryloxy group, or a heterocycle oxy group among a formula, respectively. 
However, either [ at least ] X or Y is replaced by at least one fluorine atom. X and Y may have a 
substituent and as a substituent, for example, an alkyl group (desirable — the carbon numbers 
1-30 — more — desirable — the carbon numbers 1-20 — it being the carbon numbers 1-10 
preferably, and especially) For example, methyl, ethyl, iso-propyl, tert-butyl, n-octyl, n-decyl, n- 
hexadecyl, cyclopropyl, cyclopentyl, cyclohexyl etc. are mentioned — an alkenyl group (desirable 

— the carbon numbers 2-30 — more — desirable — the carbon numbers 2-20 — it being the 
carbon numbers 2-10 preferably, and especially) for example, vinyl, allyl, 2-butenyl, 3-pentenyl, 
etc. are mentioned, an alkynyl group (desirable — the carbon numbers 2-30 — more — 
desirable — the carbon numbers 2-20 — it being the carbon numbers 2-10 preferably, and 
especially) for example, propargyl, 3-pentynyl, etc. are mentioned — an aryl group (desirable — 
the carbon numbers 6-30 — more — desirable — the carbon numbers 6-20 — it being the 
carbon numbers 6-12 preferably, and especially) for example, phenyl, p-methylphenyl, naphthyl, 
etc. are mentioned — an amino group (desirable — the carbon numbers 0-30 — more — 
desirable — the carbon numbers 0-20 — they are the carbon numbers 0-10 especially 
preferably — for example, amino ** methylamino and dimethylamino.) Diethylamino, 
dibenzylamino, diphenylamino, ditolylamino, JI (4-methoxypheny) amino **N-phenyl-N-(1- 
naphthyl) amino **. N-phenyl-N-(l-thienyl) AMINO etc. are mentioned, an alkoxy group 
(desirable — the carbon numbers 1-30 — more — desirable — the carbon numbers 1-20 — 
especially, it is the carbon numbers 1-10 preferably, for example, methoxy, ethoxy ** butoxy, 2- 
ethylhexyloxy, etc. are mentioned.) and an aryloxy group (preferably the carbon numbers 6-30, 
more preferably) [0015]the carbon numbers 6-20 — they are the carbon numbers 6-12 
especially preferably — for example, phenyloxy. 1 -naphthyloxy, 2-naphthyloxy, etc. are 
mentioned — an acyl group (desirable — the carbon numbers 1-30 — more — desirable — the 
carbon numbers 1-20 — it being the carbon numbers 2-12 preferably, and especially) for 
example, acetyl, benzoyl, formyl, pivaloyl, etc. are mentioned, an alkoxycarbonyl group (desirable 

— the carbon numbers 2-30 — more — desirable — the carbon numbers 2-20 — it being the 
carbon numbers 2-12 preferably, and especially) for example, carbomethoxy, ethoxycarbonyl, etc. 
are mentioned, an aryloxy carbonyl group (desirable — the carbon numbers 7-30 — more — 
desirable — the carbon numbers 7-20 — it being the carbon numbers 7-12 preferably, and 
especially) for example, phenyloxy carbonyl etc. are mentioned — an acyloxy group (desirable — 
the carbon numbers 2-30 — more — desirable — the carbon numbers 2-20 — it being the 
carbon numbers 2-10 preferably, and especially) for example, acetoxy, benzoyloxy ones, etc. are 
mentioned, the acylamino group (desirable — the carbon numbers 2-30 — more — desirable — 
the carbon numbers 2-20 — especially, it is the carbon numbers 2-10 preferably, for example, 
acetylamino, benzoylamino, etc. are mentioned.), an alkoxycarbonylamino group (desirable — the 
carbon numbers 2-30 — more — desirable — the carbon numbers 2-20 — it being the carbon 
numbers 2-12 preferably, and especially) for example, methoxycarbonylamino etc. are mentioned 
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— an aryloxycarbonylamine group (desirable — the carbon numbers 7-30 — more — desirable - 

— the carbon numbers 7-20 — it being the carbon numbers 7-12 preferably, and especially) For 
example, phenyloxy carbonylamino etc. are mentioned. Sulfonylamino group [001 6] desirable — 
the carbon numbers 1-30 — more — desirable — the carbon numbers 1-20 — it being the 
carbon numbers 1-12 preferably, and especially, for example, methanesulfonylamino, 
benzenesulphonyl amino, etc. are mentioned, a sulfamoyl group (desirable — the carbon numbers 
0-30 — more — desirable — the carbon numbers 0-20 — it being the carbon numbers 0-12 
preferably, and especially) For example, sulfamoyl, methyl sulfamoyl, dimethyl sulfamoyl, phenyl 
sulfamoyl etc. are mentioned — a carbamoyl group (desirable — the carbon numbers 1-30 — 
more — desirable — the carbon numbers 1-20 — it being the carbon numbers 1-12 preferably, 
and especially) For example, carbamoyl, methylcarbamoyl, diethylcarbamoyl, phenylcarbamoyl etc. 
are mentioned — an alkylthio group (desirable — the carbon numbers 1-30 — more — desirable 

— the carbon numbers 1-20 — it being the carbon numbers 1-12 preferably, and especially) for 
example, a methylthio, ethylthio, etc. are mentioned — an arylthio group (desirable — the carbon 
numbers 6-30 — more — desirable — the carbon numbers 6-20 — it being the carbon numbers 
6-12 preferably, and especially) for example, phenylthio etc. are mentioned — a sulfonyl group 
(desirable — the carbon numbers 1-30 — more — desirable — the carbon numbers 1-20.) 
especially, it is the carbon numbers 1-12 preferably, for example, mesyl, tosyl, etc. are 
mentioned, a sulfinyl group (desirable — the carbon numbers 1-30 — more — desirable — the 
carbon numbers 1-20 — it being the carbon numbers 1-12 preferably, and especially) for 
example, methanesulfinyl, benzenesulfinyl, etc. are mentioned, an ureido group (desirable — the 
carbon numbers 1-30 — more — desirable — the carbon numbers 1-20 — it being the carbon 
numbers 1-12 preferably, and especially) for example, ureido, methyl ureido, phenyl ureido, etc. 
are mentioned, an amide phosphate group (desirable — the carbon numbers 1-30 — more — 
desirable — the carbon numbers 1-20 — it being the carbon numbers 1-12 preferably, and 
especially) for example, diethyl amide phosphate, phenyl amide phosphate, etc. are mentioned, a 
hydroxy group, a sulfhydryl group, and a halogen atom (for example, a fluorine atom and a 
chlorine atom.) A bromine atom, iodine atoms, a cyano group, a sulfonic group, a carboxyl group, 
a nitro group, a hydroxamic acid group, a sulfino group, a hydrazino group, an imino group, and a 
heterocycle group (desirable — the carbon numbers 1-30 — they are the carbon numbers 1-12 
more preferably — as a hetero atom — a nitrogen atom, an oxygen atom, and a sulfur atom — 
concrete — for example, imidazolyl, pyridyl, quinolyl, and a furil.) Piperidyl, morpholino, 
benzoxazolyl, benzimidazolyl, benzthiazolyl, a furil, thienyl, etc. are mentioned. A silyl group 
(desirable — the carbon numbers 3-40 — more — desirable — the carbon numbers 3-30 — 
especially, it is the carbon numbers 3-24 preferably, for example, trimethylsilyl, triphenylsilyl, etc. 
are mentioned.) etc. are mentioned. These substituents may be replaced further, when there are 
two or more substituents, it may be the same or may differ. When possible, it may connect and a 
ring may be connected. 

[00 17] Preferably as a substituent of X and Y An alkyl group, an alkenyl group, an aryl group, An 
amino group, an alkoxy group, an aryloxy group, an acyl group, an alkoxycarbonyl group, An 
aryloxy carbonyl group, an acyloxy group, the acylamino group, an alkoxycarbonylamino group, An 
aryloxycarbonylamine group, a sulfonylamino group, a sulfamoyl group, A carbamoyl group, an 
alkylthio group, an arylthio group, a sulfonyl group, Are a hydroxy group, a halogen atom, a cyano 
group, and a heterocycle group, and more preferably An alkyl group, It is an alkenyl group, an aryl 
group, an amino group, an alkoxy group, an aryloxy group, a hydroxy group, a halogen atom, and 
an aromatic heterocycle group, and they are an alkyl group, an alkenyl group, an aryl group, an 
amino group, an alkoxy group, an aryloxy group, and a hydroxy group still more preferably. It is a 
with a molecular weight of 400 or less thing preferably as a compound expressed with general 
formula (II). 

[0018]As an example of fluorination ketone and ester expressed with general formula (II), the 
following compound is mentioned, for example. 
[0019] 
[Formula 6] 
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2-1 CF 3 CCF 3 2-2 CF3COCH3 2-3 CF3COC2H5 

OOO 

2-4 CF 3 gCH^CF 3 2-5 CF 3 CCH^CH 3 2-6 CH4gOCH&* 



2-7 CF3COCH2CF3 
II 

O 



[0020] 
[Formula 7] 

2-8 CF3COCH2CF2CF2H 2-9 CHF 2 CF2CH20€^OCH 2 CF 2 CF 2 H 
O O 

2-10 CF 3 C~-<^3 2 ' 11 CF 3 CF 2 CF^OC2H5 

o o 

2-12 CF 3 (CF2)4COCH3 

O 

[0021 ]As fluorination aromatic compounds, the compound expressed with following general 
formula (III), for example can be mentioned. 
[0022] 
[Formula 8] 

-fcS(III) f 

n 3 



[0023] R 1 , R 2 , R 3 , R 4 , and R 5 express a hydrogen atom or a substituent among a formula, 
respectively. What was mentioned, for example as a substituent of X in general formula (II) and Y 

1 R 1 R 

as a substituent expressed with R - R is applicable. As a substituent expressed with R - R , 
preferably An alkyl group, An aryl group, an alkoxy group, an aryloxy group, an acyl group, an 
acyloxy group, An alkoxycarbonyl group, an aryloxy carbonyl group, a sulfamoyl group, A 
carbamoyl group, a sulfonyl group, a sulfinyl group, a halogen atom, a hydroxy group, Are a nitro 
group and a cyano group and more preferably An alkyl group, an aryl group, An alkoxy group, an 
aryloxy group, an acyl group, an acyloxy group, an alkoxycarbonyl group, An aryloxy carbonyl 
group, a halogen atom, a hydroxy group, a nitro group, Are a cyano group and still more 
preferably An alkyl group, an aryl group, an alkoxy group, An aryloxy group, an acyl group, an 
alkoxycarbonyl group, an aryloxy carbonyl group, It is a fluorine atom, a chlorine atom, a bromine 
atom, a hydroxy group, a nitro group, and a cyano group, and they are an alkyl group, an alkoxy 
group, an acyl group, an alkoxycarbonyl group, a fluorine atom, a chlorine atom, a bromine atom, a 
hydroxy group, and a cyano group especially preferably. 

[0024]In general formula (III), R 1 - R 5 are a hydrogen atom, a fluorine atom, a chlorine atom, or a 
cyano group preferably. It is a with a molecular weight of 400 or less thing preferably as a 
compound expressed with general formula (III). As an example of a compound expressed with 
general formula (III), the following compound is mentioned, for example. 
[0025] 
[Formula 9] 
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F OCH 3 



[0026]A fluorination alkane and ether are the compounds replaced with at least one fluorine 
atom, and are the alkane and ether of the carbon numbers 1-8 preferably. Straight chain shape 
and branched state or annular any may be sufficient as a fluorine alkane and ether. This 
compound may have a substituent other than a fluorine atom, and can apply what was mentioned 
as a substituent of X for example, in general formula (II), and Y as a substituent. Preferably as a 
fluorination alkane and a substituent of ether A halogen atom, A hydroxy group, a cyano group, a 
nitro group, an alkoxy group, an alkyl sulfonyl group, It is an alkyl sulfinyl group, is a chlorine 
atom, a bromine atom, a hydroxy group, and an alkoxy group of the carbon numbers 1-4 more 
preferably, and is an alkoxy group of a chlorine atom, a bromine atom, and the carbon numbers 
1-4 still more preferably. As for the molecular weight of this compound, it is preferred that it is 
400 or less. As an example of a fluorination alkane and ether, the following compound is 
mentioned, for example. 
[0027] 

[Formula 10] 

4-1 CCI 2 F 2 4-2 CCI3F 4-3 CF 2 CI-CF 2 CI 

4-4 CHF 2 CH3 4-5 CHCi 2 CF 2 OCH 3 4-6 H{CF 2 ) 4 OCH 3 

4-7 CF3CHOC2H5 4-8 CF 3 CH 2 OC 2 H5 
OH 

4-9 CHF2-CCIF-OCH3 4-10 

[0028]The compound expressed for example, with following general formula (IV) as fluorination 
carboxylic acid is mentioned. 
[0029] 

[Formula 11] 

— (IV) CF 3 (CF2)pCOOH 

[0030]p expresses the integer of 1-6 among a formula — desirable — 1-4 — more — desirable 
— 1-3 — it is 1 or 2 still more preferably. The compound expressed with a following general 
formula (V-b) as a following general formula (V-a) and a fluorination sulfonamide as fluorination 
carvone amide is mentioned. 
[0031] 

[Formula 12] 

(V-a) CF 3 (CF^ q CONH 2 (V-b) CFsfCF^SC^Nhfe 

[0032]q and r express an integer of 1-6 among a formula — desirable — 1-4 — more — 
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desirable — 1-3 — it is 1 or 2 still more preferably. However, a fluorine content compound used 
for this invention is not limited to the above-mentioned compound, it is an organic compound 
which contains at least one fluorine atom in a monad, and as long as it functions as a solvent 
and gets to an organic compound used for a light emitting device of this invention, it can use 
arbitrary compounds. In this invention, although the above-mentioned fluorine content compound 
may be independently used as a solvent, it may use as a partially aromatic solvent by using other 
solvents together. As an example of such a solvent, for example Aromatic hydrocarbon, such as 
toluene and xylene, Ester compounds, such as ethyl acetate and butyl acetate, acetone, methyl 
ethyl ketone, Ketone compounds, such as cyclohexanone, dichloromethane, chloroform, 
Halogenation alkanes, such as 1 ,2-dichloroethane, a tetrahydrofuran, Ether compounds, such as 
diethylether and dioxane, methanol, Nitryl compounds, such as amide compounds, such as 
alcohol compounds, such as ethanol, 1-propanol, 2-propanol, and 1-butanol, dimethylformamide, 
and dimethylacetamide, and acetonitrile, are mentioned. 5 to 95% of a ratio (mass ratio) of a 
solvent of others to a fluorine content compound when using as a partially aromatic solvent is 
desirable, is more desirable, and is the most desirable. [ 30 to 70% of ] [ 20 to 80% of ] 
[0033]As a coating method, a spray method, a spin coat method, the cast method, a dip method, 
the roll coat method, the braid coat method, the doctor roll method, screen printing, etc. can be 
mentioned. A polymer compound is contained preferably as a light emitting device of this 
invention. As a polymer compound, any of polymer which has a charge transport function, 
polymer which has a luminescence function, and bander polymer which does not have charge 
transport and a luminescence function in itself may be sufficient. A disconjugation polymer 
compound which has pi conjugated polymer compound or pi conjugate structure in a 
substructure can be mentioned preferably as polymer which has a charge transport function and 
a luminescence function. 

[0034]pi conjugated polymer compound is a basis of aromatic hydrocarbon, aromatic heterocycle, 
alkenylene, and alkynylene which is independent or consists of these combination, and these 
bases may connect it via imine structure. It may be a homopolymer, or may be a copolymer and 
they may be a random copolymer, an alternating copolymer, and a block copolymer. As an 
example of a substructure which constitutes pi conjugated polymer compound, the following are 
mentioned, for example. 
[0035] 

[Formula 13] 



* 
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[0036]As a substructure, what has a carbazole skeleton, a thiophene skeleton, an oxadiazole 
skeleton, a triazole skeleton, a phenylene skeleton, a phenylenevinylene skeleton, or a fluorene 
skeleton is preferred. The substructure which constitutes pi conjugated polymer compound can 
apply what may have a substituent, for example, was mentioned as a substituent of X in general 
formula (II), and Y. Preferably as a substituent An aliphatic hydrocarbon group, an aryl group, an 
alkoxy group, Are an aryloxy group, a cyano group, and a heterocycle group, and more preferably 
An alkyl group, They are an aryl group, an alkoxy group, an aryloxy group, a cyano group, and an 
aromatic heterocycle group, It is an aromatic heterocycle group of an alkyl group, an aryl group, 
an alkoxy group, an aryloxy group, a cyano group, 5, or 6 members preferably, and they are an 
alkyl group, an alkoxy group, and a cyano group especially preferably. Preferably as pi conjugated 
polymer Poly (p-phenylene) and poly (p~phenylenevinylene). It is Polyful Oren, polythiophenes, 
poly aniline, polypyrrole, and poly pyridines, and they are poly (p-phenylene), poly (p- 
phenylenevinylene), Polyful Oren, and polythiophenes more preferably. Although an example of pi 
conjugated polymer of this invention is given to below, this invention is not limited to these. 
[0037] 

[Formula 14] 
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[0041 ]The above-mentioned polymer may be the tautomer, and doping of a p type or a n type 
may be made. A disconjugation polymer compound which has pi conjugate structure in a 
substructure is disconjugation polymer with a charge transport part or/and a light-emitting part 
which comprise at least one pi conjugate structure, and a charge transport part or/and a light- 
emitting part may be in any of polymer backbone or a side chain. Limitation in particular does not 
have a charge transport part and a light-emitting part, for example, publicly known electron hole 
transportation material of a low molecule and polymers, an electron transport material, and 
luminescence material can be used for them. As an example of an electron hole transport 
division, for example Carbazole, triazole, oxazol, Oxadiazole, imidazole, a poly aryl alkane, 
pyrazoline, A pyrazolone, a phenylenediamine, arylamine, an amino substitution CULCON object, 
Styryl anthracene, fluorenone, hydrazone, a stilbene, a silazane, A hetero aromatic tertiary amine, 
styryl amine, an aromatic JIMECHIRI DIN system compound, Conductive polymer oligomer, such 
as a porphyrin system compound, a polysilane system compound, poly (N-vinylcarbazole), an 
aniline system copolymer, thiophene oligomer, and a polythiophene, organic silane compounds, 
those derivatives, etc. are mentioned. Preferably as an electron hole transport division 
Carbazole, a pyrazolone, a phenylenediamine, Arylamine, styryl anthracene, fluorenone, 
hydrazone, A stilbene, a hetero aromatic tertiary-amine compound, a styryl amine compound, An 
aromatic JIMECHIRI DIN system compound, a porphyrin system compound, a polysilane system 
compound, Poly (N-vinylcarbazole), an aniline system copolymer, thiophene oligomer, a 
polythiophene — more — desirable — carbazole, arylamine, and hydrazone. A stilbene, a hetero 
aromatic tertiary-amine compound, a styryl amine compound, They are poly (N-vinylcarbazole), 
thiophene oligomer, polythiophenes, and those derivatives, They are carbazole, arylamine, a 
hetero aromatic tertiary-amine compound, poly (N-vinylcarbazole), thiophene oligomer, and those 
derivatives preferably. As an example of a substructure which constitutes an electron hole 
transport division, the following are mentioned, for example. 
[0042] 
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[0043]as the example of an electron transportation part — for example, aromatic azole (for 
example, triazole.) Oxazol, oxadiazole, imidazole, benzimidazole. Pyridine, pyrimidine, quinoline, 
quinoxaline, phthalazine, imidazopyridine, Triazine, a thiazole, thiadiazole, benz oxadiazole, Benz 
thiadiazole, benzotriazols, those derivatives, etc., Fluorenone, anthra quinodimethane, Antron, 
diphenylquinone, Thiopyrandioxide, a carbodiimide, full ORENIRIDEN methane, Aromatic ring 
tetracarboxylic anhydrides, such as a JISUCHIRIRU pyrazine object, naphthalene, and perylene, 
The various metal complexes and organic silane derivatives (for example, silole, its derivative, 
etc.) which are represented by the metal complex which makes a ligand a phthalocyanine object, 
the metal complex of an eight quinolinol, metal phthalocyanine and benzooxazol, and 
benzothiazole, those derivatives, etc. are mentioned. Preferably as an electron transportation 
part, are aromatic azoles and more preferably Triazole, Oxadiazole, benzimidazole pyridine, 
pyrimidine, quinoline, Quinoxaline, phthalazine, imidazopyridine, triazine, thiadiazole, It is benz 
oxadiazole, benz thiadiazole, benzotriazols, and those derivatives, and they are triazole, 
oxadiazole, benzimidazole imidazopyridine, triazine, thiadiazole, and those derivatives still more 
preferably. As an example of the substructure which constitutes an electron transportation part, 
the following are mentioned, for example. 
[0044] 
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[0045]As an example of the substructure which constitutes a light-emitting part, For example, 
benzooxazol, benzimidazole, benzothiazole, Styryl benzene, polypheny!, diphenylbutadiene, 
tetraphenylbutadiene, NAFUTARU imide, coumarin, perylene, and peri non, oxadiazole, Aldazine, 
PIRARIJIN, a cyclopentadiene, screw styryl anthracene, Quinacridone, pyrrolo pyridine, 
thiadiazolo pyridine, a cyclopentadiene, The various metal complexes represented by styryl 
amine, an aromatic dimethylidyne compound, an aromatic polycyclic condensed ring compound, 
an organic silane derivative, the metal complex and rare earth complex of an eight quinolinol, and 
the transition metal complex, those derivatives, etc. are mentioned. The component of the 
disconjugation polymer compound which has pi conjugate structure in a substructure may have a 
substituent, when possible. As a substituent, the thing quoted, for example as a substituent of pi 
conjugated polymer can be applied, and a desirable substituent is also the same. Although the 
example of the disconjugation polymer compound which has pi conjugate structure of this 
invention in a substructure is given to below, this invention is not limited to these. 
[0046] 
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[0052]The above-mentioned polymer may be the tautomer, and doping of a p type or a n type 
may be made. As a substructure, what has a carbazole skeleton, an arylamine skeleton, an 
oxadiazole skeleton, and a triazole skeleton is preferred, and what has a carbazole skeleton or an 
arylamine skeleton is more preferred. Polymer without above-mentioned charge transport nature 
and luminescence function can also be used for the organic compound layer in the light emitting 
device of this invention as a binder. As polymer used as a binder, if stable, there will be no 
limitation in particular, for example, polycarbonate, polymethylmethacrylate, polyester, polyether 
sulphone, polyether, etc. will be mentioned by electric charge pouring. 
[0053]An effect done efficiency by applying with a solvent containing a fluorine content 
compound of this invention, endurance, in the shape of a light-emitting surface, etc. shows up 
notably, when organic materials are the compounds of ionicity, and when especially a 
luminescent material is ionicity, it is remarkable. As a luminescent material of ionicity, cyanine 
dye, pyrylium system coloring matter, thio pyrylium system coloring matter, SUKUWARIRIUMU 
system coloring matter, AZURENIUMU system coloring matter, aminium system coloring matter, 
diyne MONIUMU system coloring matter, a metal complex system, etc. are mentioned, for 
example. It is cyanine dye, pyrylium system coloring matter, and metal complex system coloring 
matter preferably as a luminescent material of ionicity, and is cyanine dye, pyrylium system 
coloring matter, and organometallic complex system coloring matter still more preferably, and 
they are cyanine dye, pyrylium system coloring matter, Ru, Ir, and Pt complex system coloring 
matter especially preferably. 

[0054]A light emitting device of this invention may have a hole injection layer, an electron hole 
transporting bed, a luminous layer, an electronic injection layer, an electron transport layer, a 
protective layer, etc. besides the above-mentioned organic materials, and these each class may 
be provided with other functions, respectively. Various materials can be used for formation of 
each class, respectively. A light emitting device containing a compound is explained. As long as a 
formation method of an organic layer of a light emitting device of this invention has a process 
applied with a solvent containing the above-mentioned fluorine content compound, a method of 
forming other organic layers may be used together and used for it. As a method of forming other 
organic layers, although there is no limitation in particular, methods, such as resistance heating 
vacuum evaporation, an electron beam, sputtering, a molecule laminated layers method, a coating 
method, the ink jet method, print processes, and a replica method, are used, and a coating 
method is preferred in respect of the characteristic and manufacture. 
[0055]The anode can supply an electron hole to a hole injection layer, an electron hole 
transporting bed, a luminous layer, etc., metal, an alloy, a metallic oxide, electrical conductivity 
compounds, or these mixtures can be used, and a work function is not less than 4-eV material 
preferably. As an example, conductive metallic oxide, such as tin oxide, a zinc oxide, indium 
oxide, and indium tin oxide (ITO), Or a mixture or laminated material of metal, such as gold, silver, 
chromium, and nickel, and also these metal, and conductive metallic oxide, Organic conductive 
materials, such as inorganic conductive substances, such as copper iodide and copper sulfide, 
poly aniline, a polythiophene, and polypyrrole, laminated material of these and ITO, etc. are 
mentioned, preferably, it is conductive metallic oxide and ITO is preferred from points, such as 
productivity, high conductivity, and transparency, especially. Usually a thing of the range of 10 
nm - 5 micrometers is preferred, and are 50 nm - 1 micrometer more preferably, and thickness 
of the anode is 100 nm - 500 nm still more preferably, although it is selectable suitably by 
material. 

[0056]What usually carried out the stratification of the anode on substrates, such as soda lime 
glass, alkali free glass, and transparent resin boards (plastic material), is used. When using glass 
as a substrate, in order to lessen elution ion from glass, about the construction material, it is 
preferred to use alkali free glass. When using soda lime glass, it is preferred to use what gave 
barrier coating sealant, such as silica. As transparent resin boards, for example Polycarbonate, 
polyethylene terephthalate, Polymethacryiate, polyimide, polyester, polyether, polyether sulphone, 
An epoxy resin, polyolefine, polyvinyl chloride, a polyacetyl cellulose, etc. are mentioned, a 
substrate may be formed independently, two or more sorts may be mixed or laminated, and these 
may form a substrate. Preferably as transparent resin boards Polycarbonate, polyethylene 
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terephthalate, It is polymethacrylate, polyimide, polyester, polyether sulphone, and polyolefine, 
and they are polycarbonate, polyethylene terephthalate, polymethacrylate, polyether sulphone, 
and polyolefine still more preferably. Also in the case of a resin substrate, what gave barrier 
coating sealant is preferred, and what was mentioned as a barrier coat layer as inorganic oxides, 

such as Si0 9 and SiO N , or a material of the below-mentioned protective layer can be applied 

z x y 

to it. It is desirable to use plastic material for a substrate to needs, such as flexibleHzing of a 
light emitting device. If thickness of a substrate is enough to maintain a mechanical strength, 
there will be no restriction in particular, but a thing of 0.5 mm or more 2 mm or less is usually 
used preferably 0.2 mm or more, a solvent (for example, chloroform.) used for production of the 
usual coating mold element when using the above-mentioned resin substrate If 1 ,2- 
dichloroethane, toluene, xylene, tetramethyl benzene, acetone, acetonitrile, ethyl acetate, etc. 
are used, a plasticizer will not be eluted from a resin substrate, and since the drying rate is too 
quick, a homogeneous organic layer is not made, but a problem of surface state at the time of 
luminescence getting worse occurs. On the other hand, if a solvent which mixed a fluorine- 
containing compound of this invention or it is used, the above-mentioned problem will be solved, 
and an element which is excellent in various luminescent characteristics and surface state is 
obtained. 

[0057]Although various methods are used for production of the anode with material, when it is 
ITO, for example, film formation is carried out by methods, such as spreading of a dispersed 
matter of an electron beam method, sputtering process, resistance heating vacuum deposition, 
chemical reaction methods (sol-gel method etc.), and indium tin oxide. By washing and other 
processings, the anode can drop driver voltage of an element or can also raise luminous 
efficiency. For example, in ITO, UV-ozonization, plasma treatment, etc. are effective. 
[0058]The negative pole supplies an electron to an electronic injection layer, an electron 
transport layer, a luminous layer, etc., and is chosen in consideration of adhesion with a layer, 
ionization potential, stability which adjoin negative electrodes, such as an electronic injection 
layer, an electron transport layer, and a luminous layer. As a material of the negative pole, metal, 
an alloy, a metal halogenide, a metallic oxide, an electrical conductivity compound, Or these 
mixtures can be used and it is an alkaline metal (for example) as an example. [ Li and ] the 
fluorides, such as Na and K, or an oxide, and alkaline-earth metals (for example, Mg.) The 
fluorides, such as Ca, or an oxide, gold, silver, lead, aluminum, Sodium potassium alloys or those 
mixed metals, lithium aluminum alloys, or those mixed metals, Rare earth metals, such as 
magnesium silver alloys or those mixed metals, indium, and ITTERIBIUMU, etc. are mentioned, A 
work function is material of 4 eV or less preferably, and they are aluminum, lithium aluminum 
alloys or those mixed metals, magnesium silver alloys, or those mixed metals more preferably. 
The negative pole can also take a laminated structure containing not only layer structure of the 
above-mentioned compound and a mixture but the above-mentioned compound and a mixture. 
For example, a laminated structure of aluminum/lithium fluoride, and aluminum/lithium oxide is 
preferred. Usually a thing of the range of 10 nm - 5 micrometers is preferred, and are 50 nm - 1 
micrometer more preferably, and thickness of the negative pole is 100 nm - 1 micrometer still 
more preferably, although it is selectable suitably by material. Methods, such as an electron 
beam method, sputtering process, resistance heating vacuum deposition, and a coating method, 
are used for production of the negative pole, and vapor-depositing metal alone can also vapor- 
deposit two or more ingredients simultaneously. An alloy which is possible also for vapor- 
depositing two or more metal simultaneously, and forming an alloy electrode, and was adjusted 
beforehand may be made to vapor-deposit. The lower one of sheet resistance of the anode and 
the negative pole is preferred, and below hundreds of ohms / ** are preferred. 
[0059]The material of a luminous layer can pour in an electron hole from the anode or a hole 
injection layer, and an electron hole transporting bed at the time of an applied electric field, and 
The negative pole or an electronic injection layer, It is [ anything ] good if a layer which has a 
function in which an electron can be poured in from an electron transport layer, and a function, 
to which a poured-in electric charge is moved and a function to provide an electron hole and a 
place of electronic recombination and to make them emit light can be formed. Although what 
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emits light from a singlet exciton emits light from a triplet exciton, any may be sufficient as it. As 
a luminescent material, for example, benzooxazol, benzimidazole, Benzothiazole, styryl benzene, 
polypheny!, diphenylbutadiene, Tetraphenylbutadiene, NAFUTARU imide, a coumarin, perylene, 
Peri non, oxadiazole, aldazine, PIRARIJIN, a cyclopentadiene, Screw styryl anthracene, 
Quinacridone, pyrrolo pyridine, thiadiazolo pyridine, A cyclopentadiene, styryl amine, an aromatic 
dimethylidyne compound, Polymer compounds [, such as a polythiophene, polyphenylene, and 
polyphenylene vinylene, ], such as various metal complexes represented by a metal complex and 
a rare earth complex of an eight quinolinol, and transition metal complex, organic Silang, those 
derivatives, etc. are mentioned. Although thickness in particular of a luminous layer is not limited, 
usually a thing of the range of 1 nm - 5 micrometers is preferred, and are 5 nm - 1 micrometer 
more preferably, and it is 10 nm - 500 nm still more preferably. Although a formation method in 
particular of a luminous layer is not limited, resistance heating vacuum evaporation, Methods, 
such as an electron beam, sputtering, a molecule laminated layers method, coating methods (a 
spin coat method, the cast method, a dip coating method, etc.), the ink jet method, print 
processes, the LB method, and a replica method, are used, and it is a coating method preferably. 
[0060]The material of a hole injection layer and an electron hole transporting bed should just be 
carrying out the owner of a function to pour in an electron hole from the anode, a function to 
convey an electron hole, and the function that carries out the barrier of the electron poured in 
from the negative pole either. As the example, carbazole, triazole, oxazol, Oxadiazole, imidazole, a 
poly aryl alkane, pyrazoline, A pyrazolone, a phenylenediamine, arylamine, amino substitution 
CULCON, Styryl anthracene, fluorenone, hydrazone, a stilbene, a silazane, An aromatic tertiary 
amine, styryl amine, an aromatic JIMECHIRI DIN system, a porphyrin system, Conductive 
polymer oligomer, such as a polysilane system, poly (N-vinylcarbazole), an aniline system 
copolymer, thiophene oligomer, and a polythiophene, organic Silang, those derivatives, etc. are 
mentioned. Although thickness in particular of a hole injection layer and an electron hole 
transporting bed is not limited, usually a thing of the range of 1 nm - 5 micrometers is preferred, 
and are 5 nm - 1 micrometer more preferably, and it is 10 nm - 500 nm still more preferably. A 
hole injection layer and an electron hole transporting bed may be layer structures which consist 
of one sort of material mentioned above, or two sorts or more, and may be multilayer structure 
which consists of two or more layers of the same presentation or a different-species 
presentation. As a formation method of a hole injection layer and an electron hole transporting 
bed, a vacuum deposition method, the LB method, methods (a spin coat method, the cast 
method, a dip coating method, etc.) of dissolving or distributing a solvent and coating it with said 
hole-injection transportation agent, the ink jet method, print processes, and a replica method are 
used. In the case of a coating method, can dissolve or distribute with a resinous principle and as 
a resinous principle for example, Polyvinyl chloride, polycarbonate, polystyrene, 
polymethylmethacrylate, Polybutyl methacrylate, polyester, polysulfone, polyphenylene oxide, 
Polybutadiene, poly (N-vinylcarbazole), hydrocarbon resin, Ketone resin, phenoxy resin, 
polyamide, ethyl cellulose, vinyl acetate, ABS plastics, polyurethane, melamine resin, unsaturated 
polyester resin, alkyd resin, an epoxy resin, silicon resin, etc. are mentioned. 
[0061]The material of an electronic injection layer and an electron transport layer should just be 
carrying out the owner of a function to pour in an electron from the negative pole, a function to 
convey an electron, and the function that carries out the barrier of the electron hole poured in 
from the anode either. As the example, for example Triazole, oxazol, oxadiazole, Imidazole, 
fluorenone, anthra quinodimethane, Antron, Diphenylquinone, thiopyrandioxide, a carbodiimide, full 
ORENIRIDEN methane, Aromatic ring tetracarboxylic anhydrides, such as JISUCHIRIRU pyrazine, 
condensation azole, naphthalene, and perylene, Various metal complex and organicity Silang 
represented by metal complex which makes a ligand phthalocyanine, a metal complex of an eight 
quinolinol and metal phthalocyanine, benzooxazol, and benzothiazole, those derivatives, etc. are 
mentioned. Although thickness in particular of an electronic injection layer and an electron 
transport layer is not limited, usually a thing of the range of 1 nm - 5 micrometers is preferred, 
and are 5 nm - 1 micrometer more preferably, and it is 10 nm - 500 nm still more preferably. An 
electronic injection layer and an electron transport layer may be layer structures which consist 
of one sort of material mentioned above, or two sorts or more, and may be multilayer structure 
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which consists of two or more layers of the same presentation or a different-species 
presentation. As a formation method of an electronic injection layer and an electron transport 
layer, a vacuum deposition method, the LB method, methods (a spin coat method, the cast 
method, a dip coating method, etc.) of dissolving or distributing a solvent and coating it with said 
electron injection transportation agent, the ink jet method, print processes, a replica method, etc. 
are used. In the case of a coating method, it can dissolve or distribute with a resinous principle, 
and what was illustrated as a resinous principle in the case of for example, a hole-injection 
transporting bed can be applied. 

[0062]What is necessary is just to have a function which deters that what promotes element 
deterioration, such as moisture and oxygen, as a material of a protective layer enters in an 
element. As the example, In, Sn, Pb, Au, Cu, Ag, aluminum, Metal, such as Ti and nickel, MgO, 
SiO, Si0 2 , aluminum 2 0 3 , GeO, NiO, CaO, BaO, Fe 2 0 3 , Y 2 0 3 , Metallic oxides, such as Ti0 2 , MgF 2 , 

LiF, AIF 3 , Metal fluorides, such as CaF 2 , polyethylene, polypropylene, polymethylmethacrylate, 

Polyimide, poly urea, polytetrafluoroethylene, polychlorotrifluoroethylene resin, A copolymer of 
poly dichlorodifluoroethene, chlorotrifluoroethylene, and dichlorodifluoroethene, A copolymer 
produced by making carry out copolymerization of the monomer mixture containing 
tetrafluoroethylene and at least one sort of comonomers, a fluorine-containing copolymer which 
has cyclic structure in a copolymerization main chain, an absorptivity substance of 1% or more of 
water absorption, a dampproof substance of 0.1% or less of water absorption, etc. are mentioned. 
Also about a formation method of a protective layer, there is no limitation in particular and For 
example, a vacuum deposition method, sputtering process, A reactive-sputtering method, the 
MBE (molecular beam epitaxy) method, the ionized cluster beam method, The ion plating method, 
the plasma polymerizing method (the high-frequency excitation ion plating method), plasma CVD 
method, a laser CVD method, a heat CVD method, a gas sauce CVD method, a coating method, 
print processes, a replica method, etc. are applicable. 
[0063] 

[Example]Although the concrete example of this invention is described below, the mode of 
operation of this invention is not limited to these. 

[0064]What produced ITO in thickness of 200 nm on the comparative example 1 glass substrate 
was used as the transparent supporting board. This transparent supporting board on an ITO 
board after etching and washing 40 mg of poly (N-vinylcarbazole), The spin coat (about 100 nm 
of thickness) of the solution which dissolved 12 mg of 2,5-bis(1-naphthyl)-1, 3, and 4-oxadiazole 
and 1 mg of compound A in 3 ml of 1 ,2-dichloroethane was carried out. Subsequently, after 
installing the mask (mask in which an emission area is set to 5 mm x 4 mm) patterned on the 
organic thin film and carrying out 250-nm vapor codeposition of magnesium:silver =10:1 within an 

evaporation apparatus, 300 nm of silver was vapor-deposited (10~ 3 - 10~ 4 Pa), and the element 
was produced. The luminescent characteristic was measured as follows. ITO using TOYO sauce 
major unit 2400 type The anode, Impress a direct-current constant voltage to an EL element, 
and it was made to emit light by using Mg:Ag as the negative pole, and luminance meter BM-8 of 
TOPCON CORP. was used for the luminosity, Hamamatsu Photonics spectrum analyzer PMA-1 1 
was used for the luminous wavelength, and it measured. The relative luminance (luminosity after 
the temporality at the time of setting luminosity immediately after element production to 100 a 
relative value a table under value (driver voltage 1 5V)) which carried out neglect late-coming 
light of the produced element under the condition of 60 ** and 20%RH for 3 hours was evaluated. 
The surface state at the time of luminescence was observed visually. A result is shown in Table 
1 with Example 1. 
[0065] 
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[0066]On the ITO board pretreated like the example 1 comparative example 1, 40 mg of poly (N- 
vinylcarbazole), The solution which dissolved 12 mg of 2,5-bis(1-naphthyl)-1 ,3,4-oxadiazole, and 
1 mg of compound A in 0.5 ml of 2,2,3,3-tetrafluoro propyl alcohol (illustration compound 1-2), 
and the mixed solvent of 2.5 ml of 1 ,2-dichloroethane. After carrying out a spin coat (about 100 
nm of thickness), the mask (mask in which an emission area is set to 5 mm x 4 mm) patterned on 
the organic thin film is installed, It was in the evaporation apparatus, and after carrying out 250- 

nm vapor codeposition of magnesium:silver =10:1, 300 nm of silver was vapor-deposited (10 - 

10" 4 Pa), and the element was produced. Evaluation was performed like the comparative example 
1. A result is shown in Table 1. 
[0067] 
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[0068]With the element produced by the method of this invention, it excels in light emitting 
luminance, efficiency, and endurance, and the result of Table 1 shows that the shape of a light- 
emitting surface is also good. 

[0069]After weld slag attached Si0 2 to a thickness of 200 nm on example 2 polyethylene 

terephthalate, the patterned mask was installed, the 200-nm (200 nm of thickness) weld slag 
attachment of the ITO was carried out, and the transparent supporting board was produced. The 
spin coat of the solution which adjusted this substrate in Example 1 after washing promptly by 
2-propanol subsequently, acetone and was carried out so that it might become about 60 nm of 
thickness. Subsequently, the spin coat of the solution which dissolved compound B20mg and 10 
mg of polyvinyl butyrals in the mixed solvent of 1.3 ml of 2-propanol and 1.3 ml of 1-butanol on 
this organic layer was carried out so that it might be set to about 40 nm in thickness. 
Subsequently, after installing the mask (mask in which an emission area is set to 5 mm x 4 mm) 
patterned on the organic thin film and carrying out 250-nm vapor codeposition of 
magnesium:silver =10:1 within an evaporation apparatus, 300 nm of silver was vapor-deposited 

(10~ 3 - 10~ 4 Pa), and the element was produced. 
[0070] 
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[0071] As a result of estimating this element as the comparative example 1 similarly, 

luminescence lambdamax=605nm, maximum luminance 3900cd/m , and 1.4% of external quantum 
efficiency were acquired, and high-intensity and efficient light were obtained also on the polymer 
supporting board. 

[0072]The element was produced for 122 ** and 7426 page . as the following to reference in 
comparative example 2J.Am.Chem.Soc. 2000. The spin coat of the solution which dissolved 
following compound C 40mg in 1 ml of acetonitrile was carried out on the washed ITO board, and 
about 100-nm organic thin film was obtained. The mask (mask in which an emission area is set to 
4 mm x 5 mm) patterned on the organic thin film was installed, within the evaporation apparatus, 
200 nm of aluminum was vapor-deposited, and was carried out, and the element was produced. 
Impress a direct-current constant voltage to an element, and it was made to emit light using 
TOYO sauce major unit 2400 type, and luminance meter BM-8 of TOPCON CORP. was used for 
the luminosity, Hamamatsu Photonics spectrum analyzer PMA-1 1 was used for the luminous 
wavelength, and it measured. As a result, orange light emitting was obtained and maximum 

luminance was 2000cd/m 2 (driver voltage 4V). The luminosity reduction-by-half life at the time 

of making it drive by initial luminance 1000 cd/m was about 1 minute. Muscle-like unevenness 

was observed when the shape of a light-emitting surface was observed visually. 

[0073] 

[Formula 28] 

(CI04) 2 




[0074]It is the illustration compound 1-3 about the acetonitrile used as a solvent in element 
production in the example 3 comparative example 2. The solution which dissolved in the mixed 
solvent of 0.5 ml and 0.5 ml of 1 ,2-dichloroethane was prepared, the spin coat was carried out on 
the washed ITO board (1000 rpm, 20 sec), and it dried. The thickness of the organic layer was 
about 100 nm. The mask (mask in which an emission area is set to 4 mm x 5 mm) patterned on 
the organic thin film was installed, 200 nm of aluminum was vapor-deposited within the 
evaporation apparatus, and the element was created. It was similarly estimated as the 
comparative example 1, as a result, orange light emitting was obtained, and maximum luminance 

was 5700cd/m 2 (driver voltage 4V). The luminosity reduction-by-half life at the time of making it 

drive by initial luminance 1000 cd/m was about 15 minutes. When the shape of a light-emitting 
surface was observed visually, there is no muscle-like unevenness and homogeneous surface 
state was observed. By using a fluorine containing compound for a spreading solvent by 
comparison with the comparative example 2 and Example 3 also in the system which does not 
use polymer shows that the element outstanding in respect of light emitting luminance, 
endurance, and the shape of a light-emitting surface is obtained. 

[0075]On the ITO board pretreated like the comparative example 3. comparative example 1, 20 
mg of polymethylmethacrylate, TPD(N,N' - bis(3-methylphenyl)-N,N , -diphenylbenzidine) 12mg, 
The solution which dissolved 12 mg of 2,5-bis(1-naphthyl)-1, 3, and 4-oxadiazole, and 1 mg of 
compound A in 3 ml of 1 ,2-dichloroethane, After carrying out a spin coat so that thickness may 
be set to about 100 nm, the mask (mask in which an emission area is set to 5 mm x 4 mm) 
patterned on the organic thin film is installed, It was in the evaporation apparatus, and after 
carrying out 250-nm vapor codeposition of magnesium:silver =10:1, 300 nm of silver was vapor- 
deposited (10~ 3 - 10~ 4 Pa), and the element was produced. As a result of estimating it as the 

comparative example 1 similarly, the maximum luminance is [ 325cd/m 2 and external quantum 
efficiency ] 0.5% in luminescence maximum wavelength in 603 nm, and muscle-like unevenness 
was observed also for the shape of a light-emitting surface. 

[0076]It is the illustration compound 1-2 instead of the 1 ,2-dichloroethane used as a solvent in 
element production in the example 4. comparative example 3. The element was similarly 



JP,2002-216956,A [DETAILED DESCRIPTION] 



22/22 ^— V 



produced and evaluated using the mixed solvent of 1 ml and 2 ml of 1 ,2-dichloroethane. 

1260cd/m 2 and external quantum efficiency of maximum luminance were 1.1% in 603 nm, and the 
shape of a light-emitting surface of the luminescence maximum wavelength was also 
homogeneous. The effect of using a fluorine-containing compound for a solvent by comparison 
with the comparative example 3 and Example 4 also in the element which used disconjugation 
polymer without charge transport ability for the binder was checked. 
[0077] 

[Effect of the Invention]By this invention, a good luminescent characteristic is acquired also by a 
coating method with usually low luminosity, and advantageous element production is attained in 
respect of a manufacturing cost etc. High-intensity and efficient luminescence is possible, it 
excels in endurance and manufacture of the light emitting device in which homogeneous surface 
state luminescence is possible is attained. In particular, also by a polymer board, high-intensity 
and efficient light are possible, and offer of a flexible light emitting device is attained. 
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